Drug abuse is a serious social problem. By October 2011, recorded drug users in China has reached 1.7 million, of which the number of the death due directly to drug abuse is 50,000. Actual death toll may be even higher. Many complications accompany with drug users, of which HIV infection is the most common. Individuals show significant difference in the susceptivity and repellency of drug use combined with HIV infection. HLA complex, a group of closely linked gene cluster, exists in short arm of the human sixth chromosome. The codogenic HLA antigen determines the reject reaction of organism, and is related to immune response and immunological regulation. HLA complex is divided into HLA-I, HLA-II and HLA-III according to different gene product and gene function, and is coded as antigen HLA-I, antigen HLA-II and antigen HLA-II. Class II gene is named as HLA-D, which can classified into HLA-DR, HLA-DQ, HL-DP and other subregions, mainly expressed in immunocell. They can be functioned as labeled molecules among immunocells to activate immune response and regulate the interaction of immunocells, and plays an important role in immune response. [4] [5] [6] [7] For the high polymorphism of HLA complex, same phenotype in every individual is very rare, thus HLA becomes an important target in the investigation of many diseases, including autoimmune disease, infectious diseases, tumor and so on. [8] [9] [10] [11] [12] High expression of HLA-DR is a symbol of T cell activation. According to statistics made by International Histocompatibility Working Group (IHWG), the number of alleles among noetic DRB1 sites in antigens HLA-II was 494, and this polymorphism was the main genetic factor 13, 14 to induce immune response in different individuals and different susceptivity to disease among the group. In the study, polymerase chain reaction-sequence specific primers (PCR-SSP) was used to test HLA-DRB1 genotype among 41 HIV-infected drug users, 24 HIV-uninfected drug users, and 64 HIV-infected non-drug users, and compared with HLA-DRB1 genotype of 213 healthy people, to explore the relationship between gene polymorphism of HLA-DRB1 and drug use combined with HIV infection.
In the pilot study, 41 HIV-positive drug users (average age 37 ± 16), including 27 males and 14 females recruited from Centre for Disease Control and Prevention (Hubei, China) and Dali Drug Rehabilitation Center (Yunnan, China), were confirmed as HIV infectors by Western blot. 24 HIV-uninfected drug users (average age 30 ± 11), including 12 males and 12 females, were recruited from Dali Drug Rehabilitation Center (Yunnan, China). 64 HIV-positive non-drug users (average age 42 ± 9), including 44 males and 20 females, were recruited from Wuhan, Qichun, Songzi, Huangshi and nearly ten countries and cities by Centre for Disease Control and Prevention (Hubei, China), and were confirmed as HIV infectors by Western blot. 213 healthy people (average age 39 ± 11), including 138 males and 75 females, were healthy people or healthy blood donors who had no blood relationship and were selected randomly from Zhongnan Hospital of Wuhan University, Wuhan Central Blood Bank, Wuhan Third Hospital, and Tongji Hospital of Huazhong University of Science and Technology. 5 mL of anticoagulated blood was collected respectively, and stored at 4 • C. HLA-DRB1 allele sequence specific primers were designed based on the reference sequences from GenBank database, and were synthesized by Shanghai Sangon Biological Engineering Technology And Services Co., Ltd. (Tables 1 and 2) .
Conventional proteinase K-phenol-chloroform method was applied to extract genome DNA from peripheral blood lymphocyte (PBL). The DNA concentration was determined by UV spectrophotometer and adjusted to 100 ng/L subsequently.
Every PCR reaction tube contains 60 ng genomic DNA to be tested, 0.5 U Taq polymerase, 200 mol of dNTP, 2 pmol SSP of each HLA-DRB1 alleles. Conditions for PCR: denaturation at 94 • C for 5.5 min; renaturation at 55 • C for 40 s; elongation at 72 • C for 1 min, 30 cycles. In the last cycle, the elongation step was extended to 2 min at 72 • C. PCR product was analyzed by 2% agarose gel (ethidium bromide was contained) electrophoresis (10-15 V/cm gel, 20 min). Bromchlorophenol blue was used as an indicator. DNA band appeared obviously under UV. 1-20 pairs of primers were DRB1 allele-specific or groupspecific, respectively. 21-23 pairs of primers were HLA-DRB3, -DRB4, DRB5 gene-specific, and they were related to different DRB1 alleles, respectively. Human growth hormone (796 bp) was used as positive control of PCR amplification, and the assessment of PCR results referred to references. 15 Direct counting method was used to calculate allele GF. Hardy-Weinberg equilibrium test was used to analyze samples, and relative risk (RR) was calculated compared with control group. The formula: gene frequency (GF) = detected number of people with HLA-DRB1 alleles/total number of people in each experimental group; RR = a × d/b × c, where a and b represent number of patients with positive (+) HLA-DRB1 alleles, and number of patients with negative (−) HLA-DRB1 alleles in the same group, respectively; c and d represent number of healthy people with positive (+) HLA-DRB1 alleles, and number of healthy people with negative (−) HLA-DRB1 alleles in the same group, respectively.
The results of PCR products of each HLA-DRB1 allele are shown in Fig. 1 . The distribution of HLA-DRB1 alleles and RR was analyzed. According to Table 3 This study showed that in HIV-infected group and HIV-infected drug use group, the number of alleles whose frequency changed significantly was significantly higher than that in drug use group, indicating that variability of drug use combined with HIV infection among different individuals is closely related with HLA-DRB1 gene polymorphism.
Drug users become one of the major sources responsible for HIV transmission in China. According to "China HIV Prevention and Protection Report (2011)", by the end of October 2011, the estimated number of HIV patients in China is 78,000. Among these patients, 40% of them were infected from needle injection. According to sentinel surveillance data, 7% of needle injection drug users obtained a positive outcome for HIV test in recent years. Once HIV-1 intrudes into human body, virus will integrate with cells and can barely be removed in their lifetime. Since viral genes can change into various types, viral genome is far more complicated than any of a recognized virus. Therefore, HIV-1 infection has become a serious threat to human health. Tw o reasons lead to the wide dissemination of HIV in drug users 1 : high-risk drug use behaviors. Generally, sharing injectors is considered to be the main reason for HIV infection 2 ; unsafe/commercial sexual behavior of drug users was another reason contributing to the popularity of AIDS among drug users. In addition, some studies showed that except for drug dependence and virus, different immune reactions among different individuals was important in the development of disease among drug use combined with HIV infectors. HLA has a close relationship with human immune functional status, and 39.8% genes of the 128 HLA functional genes are related to immunity. 15 Especially, almost every gene in class II shows related functions to immunity. Among them, HLA-DRB1 (contains 494 alleles) polymorphism is the most complicated. This polymorphism is the main genetic factor for immune response in different individuals among the group and differences in susceptibility to disease.
To date, many studies have showed the close relationship between HLA-DRB1 gene polymorphism and infectious diseases. As a main gene cluster to regulate immune response, HLA complex is closely related with antiviral immune response. Some special HLA genotypes may have effect on the strength of the immune response after the viral infection, thus leading to the persistent virus infection. Yo u et al. studied alleles HLA-DRB1 *1301/1302, 1501/1502, 1201/1202 in patients with hepatitis B using PCR-SSP technology, and drew a conclusion that allele GF of HLA-DRB1 *1301/1302 among patients with chronic hepatitis B was 0.56%, which was significantly lower than control group (p < 0.05); the other two alleles had no significant difference (p > 0.05). Cheng et al. found that allele GF of HLA-DRB1 *1201/1202 was significantly higher than control group (p < 0.001, RR = 4.99) among patients with liver cirrhosis in Hubei province, while GF of HLA-DRB1 *1501/1502 alleles was significantly lower (p < 0.005, RR = 0.30). Other researchers found that allele GF of HLA-DRB1 *1301/1302 among European chronic hepatitis B infectors was 5.7%, which was lower than healthy people (26.7%); they also found that allele GF of HLA-DRB1 *1301/1302 was significantly higher among patients with acute hepatitis B than that among patients with chronic hepatitis B. [16] [17] [18] HLA-DRB1 gene polymorphism also has important research value in HIV infection. MacDonald et al. 19 found that in Africa Kenya population, genotype of HLA-DRB1 *0102 was a protective gene of HIV, while HLA-A *2301 is associated with a significantly increased risk of HIV-1 infection. Among American white people, HLA-DQB1 *0602 is related to susceptivity of HIV, while among African-Americans, HLA-DQB1 *0605 is the allele which is associated with susceptivity. Moreover, American white people with HLA-DQB1 *0603 shows certain degree of repellency, but African-Americans with HLA-DRB1 *04 shows repellency to HIV infection. 20 Our findings showed that allele frequency of HLA-DRB1 *0101-0103, *0401-0411, *0801-0806, *1001, *1401/1404/1405 in HIV-infected drug use group were significantly higher than that in control group (p < 0.01 or p < 0.05), indicating that they may be the predisposing genes of drug use combined with HIV infection, while allele frequency of HLA-DRB1 *1301/1302, *1501-1502, DRB5 were significantly lower than that in control group, indicating that they may be the protecting genes. On the contrary, HLA-DRB1 *0101-0103, * 0401-0411, *1001 may related to HIV susceptivity in HIV-infected group, while HLA-DRB1 *1501-1502, *1101-1105, *1301-1302, DRB4, DRB5 may related to HIV repellency. Compared with control group, allele frequency of only HLA-DRB1 *0401-0411, *1001 were significantly higher. Studies showed that different alleles have different frequencies, thus leading to distinguished difference of susceptivity and repellency to disease among different groups. Only two allele's frequency changed significantly in drug users group, but there were 3 susceptibility alleles and 5 resistance alleles in HIV-infected group; 5 susceptibility alleles and 3 resistance alleles in drug user with HIV-infected group. These studies indicated the close relationship between HLA-DRB1 alleles and HIV infection. Susceptivity or repellency of drug use combined with HIV is different in different races. Thus, the investigation of HLA-DRB1 alleles has certain clinical and basic effect on the susceptivity or repellency of drug use combined with HIV. The study on the relationship between HLA and drug use combined with HIV at DNA level will help for elucidating pathogenesis of diseases and mechanism of immune response, and meanwhile will help for finding new effective target in the treatment of drug use combined with HIV infection.
The preliminary study is limited for the relatively small number of patients studied. Further study will be studied including more patients, and also focused on clinicopathologic parameters in a larger cohort of patients. Besides, the association of HLA-DRB1 alleles and susceptibility of HIV infection will be studied by comparing the HIV infected individuals considering the drug use as variable in our further research.
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